By CHARLES A. PANNETT, F.R.C.S. THERE is no need to dwell upon the dire effects which result from an improper abdominal incision, or from a properly made incision in which there has been some fault in the subsequent healing. A prolapsed kidney, or visceroptosis, may make life scarcely tolerable; loss of the proper upward expiratory movement of the diaphragm is liable to be followed by undesirable consequences to the lungs, and a hernia is always a menace to life itself.
Subordinated to the desire to achieve the essential intra-abdominal manipulations should be a prominently insistent propensity to utilize a method of approach which will finally leave the abdominal wall in a functionally intact state. It must be just as perfect a support to, and compressor of, the abdominal contents as previously, and the movenments of the trunk must be carried out with the same facility as before. This object can only be attained if (1) no nerves are permanently damaged; (2) wounds in muscle and aponeurosis unite by firm, narrow scars, which are so situated that they are not subjected to undue crosstension which will result in their stretching.
(I) SOME OBSERVATIONS ON THE PERMANENT EFFECTS UPON THE ABDOMINAL WALL WHICH MAY REMAIN AFTER THE EMPLOY-MENT OF SOME GENERALLY ADOPTED INCISIONS.
(1) Incision in the Linea A lba is so commonly followed by stretching of the scar and separation of the two recti, when the wound has been made below the umbilicus, that the merest reference to the condition N-18 Pannett: Selection of Incision in CGeliotorny need be made. It is particularly likely to follow gynaecological operations when the aponeurosis has been previously much thinned and stretched by the presence in the abdomen of a large fibroid or ovarian cyst.
(2) Incision Splitting the Rectus Fibres.-This incision is used by some surgeons for many abdominal operations, and by nearly all when it is necessary to approach the biliary tract. It is commonly followed by paralysis of that part of the rectus which lies medial to the incision. The condition of affairs one and a half years after an operation for the removal of gall-stones is shown in fig. 1 . This case is representative, as the examination of other such cases has revealed. The vertical part of the scar, 4 in. long, was situated between the outer and middle thirds of the width of the rectus; the oblique part, 3 in. long, was parallel with and I in. below the costal margin. The part of the rectus unshaded in the diagram was paralysed. It could be made to contract in response to neither the galvanic nor faradic current. The rest of the right rectus and the opposite rectus reacted normally to electrical stimulation. When the patient raised her shoulders from off the bed there was no appreciable bulging, but the paralysed portion of the muscle remained soft, and did not contract. The absence of bulging will be referred to later.
(3) Incision in the Linea Semnilunaris.-This incision is chiefly used to gain access to the kidney or colon. I have seen very extensive paralysis of the rectus when this incision has been used for abdominal nephrectomy and for removing a large retroperitoneal tumour. Fig. 2 depicts an interesting condition to which I shall return later. Upon this patient was performed the radical operation for the removal of a sarcomatous testicle and its associated lymphatic glands. The incision was continued upward from the external abdominal ring along the linea semilunaris to a point 2 in. below the costal margin. Two years later the lower two-thirds of the right rectus (the portion stippled in the diagram) were weak, but still apparently had some power of contracting. On coughing, this part of the rectus bulged slightly. It could not be made to contract to the faradic current, although the rest of the muscle and the opposite corresponding muscle reacted vigorously. (4) Lateral Rectuts Sheath Incision.-This is the incision so widely employed at the present time for dealing with disease of the appendix, and indeed for dealing with any lesion for which an incision in the linea semilunaris can be adopted. Fig. 3 represents the condition of a patient three months after an operation for appendicitis. The scar was situated just internal to the outer border of the rectus and was 2 in. long, its upper extremity lying 1 in. below the level of the umbilicus. The unshaded portion of rectus was paralysed and exhibited the complete reaction of degeneration. The stippled areas both medial and lateral to the scar bulged. Fig. 4 shows a similar case, in which it was noted at the operation that one nerve, lying on the posterior layer of the rectus sheath, was divided. The outer band of the rectus, reaching from the scar right down to the pubes, was found very weak seven Pannett: Selection of Incision in Caeliotomy months after operation. The excitability of the rectus below the umbilicus on the right side was markedly diminished to faradism. But this result does not always follow division of a nerve going into the rectus during an appendectomy. Thus out of four of my cases in which it was noted that one nerve was divided, two presented subsequently no sign of weakness of the rectus; one is the case shown in fig. 4 ; the other showed a similar but less marked weakness of a lateral strip of the rectus. not met, but fig. 5 shows the former. It will be noticed that the bulging area is largely medial to the inner extremity of the incision. (6) Oblique Lumbar Incision for exposing the Kidney.-The resulting weakness which may follow is shown in fig. 6 . One year after nephrectomy in this case there was found an oval area of paralysed muscle situated above the outer half of Poupart's ligament, some distance in front* of the anterior end of the incision. (7) Vertical Incision lateral to the Linea Semilunaris.- Fig. 7 depicts the resulting paralysis of the rectus following the exposure of the kidney through an unusual incision. The scar was situated in the mammary line, and extended vertically downwards for 3i in. and then along the direction of the external oblique fibres for 1 in., its lower extremity being 24 in. above the interspinous plane. There was a strip of rectus below the umbilicus and close to the middle line, which had lost its power of contraction.
(II) THE CONSIDERATION OF THE FACTORS WHICH HAVE PRODUCED THESE RESULTS.
These results depend upon: (1) Damage to motor nerves coursing through the abdominal wall; or (2) weak union of severed muscular or tendinous fibres; or (3) a combination of both of the two preceding factors.
The arrangement of muscles and tendons in the abdominal wall need not detain us, but reference must be made to the disposition of the nerves which course through it. The rectus receives its nerve supply from the sixth to the twelfth dorsal nerves and the ilio-hypogastric. Fig. 9 is a drawing from a dissection showing the course of these nerves. The arrangement is liable to vary somewhat, especially in the lower part of the abdomen, where the nerves lateral to the rectus interlace to form a kind of plexus. This dissection is, however, fairly typical. The short branches to the transverse and oblique muscles are not represented. The direction of the nerves is to be noted. The ninth nerve runs transversely inwards; those above run upwards and inwards, whilst those below run with increasing degrees of obliquity downwards and inwards. Usually five branches (from the tenth to the twelfth Pannett: Selection of Incision in Cceliotomy dorsal and ilio-hypogastric nerves) enter the muscle below the linea transversa, corresponding to the level of the umbilicus. Two other facts may be emphasized: First, that behind the nerves are crowded together in a comparatively narrow space; secondly, that although they
are freely movable as they lie on the posterior rectus sheath before entering the muscle, yet just where they pierce the sheath they are fixed-a fact that militates strongly against their wide separation.
We are now in a position to explain some of the conditions of the abdominal wall following coeliotomy which have been described above.
Hernia in the linea alba is due to insecure union of the divided median tendon. Maylard [7] has pointed out that for firm union of tendons a good blood and lymph supply are necessary. The linea alba is very avascular and has but few lymphatics.
The condition shown in fig. 1 is to be explained solely by the injury done to motor nerves of the upper part of the rectus. The aponeurosis has firmly united.
The case shown in fig. 2 has certain points of interest. In spite of the inevitable division of a large number of motor nerves, some power of contraction still remained to the rectus. This can only be explained by supposing, either that the suturing was so accurate that divided nerve-ends were in contact, and that regeneration took place, or that nerve-fibres grew down to the muscular nerve plexus from the upper unparalysed segments. I am convinced that sometimes the former alternative does take place, though obviously it is very difficult to prove, and of course cannot be counted on in any particular case. It is interesting( in this connexion, also, to note that Mays [8] found in the frog that stiimulation of the nerve supply of one segment of the rectus causes not only this segment but the whole muscle to contract, showing that in this animal there must be an anastomosis between nerves supplying the different segments. Whether this is also the case in mammals I have not experimentally tested, but the fact remains that very large incisions in the linea senmilunaris, which must divide several nerves entering the rectus, are not remotely followed by such a grave paralysis of the inuscle as we should be led to expect.
The condition shown in fig. 3 has resulted from a comnbination of injury to nerves and weak union of the rectus sheath, which has led to subsequent stretching. If the sheath is securely sutured and good union obtained, even although the rectus be paralysed from injury to its nerves, no localized bulging occurs because the sheath, which is the intermediate tendon of the large lateral abdominal muscles, is pulled tight by them over the paralysed rectus. Some bulging, however, compared with the opposite side, will be seen when the patient coughs. But should the scar stretch the intermediate tendon is lengthened and the muscles can no longer contract sufficiently to keep it taut. Then it is that bulging occurs and it is seen external to the wound site as well as internal to it.
The absence of any very obvious localized bulging of a paralysed section of rectus, when a careful suturing of the sheath has been performed, has led some surgeons to attribute very little importance to the Pannett: Selection of Inzcision in Cwliotomy proper functioning of the rectus muscle. Winslow [10] , in writing of the technique of abdominal incisions, regards the proper suturing of aponeurosis as everything, and pays but little attention to weakened rectus, as does also Maylard. But with this I cannot agree. Quite apart from the fact that movements of the trunk are interfered with if the rectus is paralysed, some of the unpleasant after-effects of abdominal operations-namely, dragging pains, especially on standing, constipation and indigestion-are due, I believe, not to adhesions to which they are so usually attributed, but to a general diminution of intra-abdominal tension. This is proved by the frequent disappearance of such symptoms with the wearing of an efficient belt.
It will be seen on referring to figs. 3, 4 and 7 that in these cases vertical strips of the rectus are paralysed. I have met with this phenomenon several times and have been led to believe that the nerves going into the rectus below the umbilicus supply vertical strips of this muscle. This may quite conceivably be the case if the rectus is developed as Mall [6] describes it, by transversely running mnyotomes turning downwards. Each segment of rectus between two lineae transversee would thus correspond with the ventral portions of two or three myotomes. I have tried repeatedly to find some anatomical basis for this in the adult, but it is very difficult in dissections to make out which nervebranches going into the rectus are motor nerves and which are destined to pass through the muscle to supply the skin. I can only state it as a clinical fact that, as the result of operative injury to the abdominal nerves, vertical strips of rectus below the umbilicus may be paralysed without the whole width of the muscle being affected.
The localized paralysis of muscle seen in figs. 5 and 6 is due, I believe, to injury to the ilio-hypogastric nerve or to the lateral branches which this nerve gives off. In the former case the appendix lay in contact with the right kidney, and to get sufficient room the internal oblique and transversalis had to be snipped across their fibres in an upward direction. Hoguet [4] describes a case siinilar to that represented in fig. 5 . He also describes cases of right inguinal hernia following appendectomy through a McBurney incision, and attributes it to injury of the ilioinguinal nerve resulting in a weakness of the lower borders of the internal oblique and transversalis and of the cremaster muscles which guard the internal ring. I have not met with an unequivocal case of this description. Having accepted the postulate that injury to nerves should be avoided, we see that this condition can only be complied with by making incisions (1) where there are no nerves, (2) parallel to the direction of nerves so that we may pass between them, or (3) across nerves only where they can be displaced out of the way of possible injury. In fact, the peril to which nerves are exposed depends upon the situation of the incision and its length. The situation of the incision will depend upon the probability of the diagnosis made being the correct one, and it will also depend upon the particular organ which is diseased. The length of the incision will bear a relation to the accessibility of the affected organ and to the skill of the surgeon who has to cope with the pathogenic condition. Thus a McBurney or lateral rectus sheath incision should never be made in a case of right-sided abdominal pain, when the diagnosis between appendicitis and acute salpingitis remains undecided before operation, nor when the surgeon cannot differentiate between appendicitis and acute cholecystitis. Enlargement of either of these incisions beyond a quite moderate amount is productive of too great harm to warrant the procedure becoming a normal premeditated one. In each case a paramedian rectus sheath incision should be used. It is true also that the wound should be made as nearly as possible over the situation of the diseased organ; but this rule must by no means be regarded as immutably fixed if we are to follow the principles herewith laid down.
The presence or absence of sepsis, and the possibility of the wound becoming infected, must also enter into our judgment. This is by no mueans a remote chance when opening an abdomen containing diffusely distributed purulent effusion. I know of no method, when the peritoneum is opened, of preventing the septic fluid finding its way between the layers of the abdominal wall. Sepsis interferes more with repair of comparatively avascular aponeurosis than with the healing of the very vascular muscle. Thus, in dealing with cases of acute appendicitis, I am an advocate of the employment of the smallest possible incision which allows of safe intra-abdominal manipulations. This can be made smaller the nearer to the offending organ it is. It is far better in such cases to make a small incision over the site of the disease than to go through the middle line, or a paramedian incision, which must necessarily be longer to gain access.
Pannett: Selection of Incision in Oceliotormy (IV) AN APPRAISEMENT OF THE VALUE OF CERTAIN ABDOMINAL INCISIONS IN THE LIGHT OF THE FOREGOING CONCLUSIONS.
An incision through the linea alba, whilst it puts no nerves in jeopardy, has other objections referred to already, and should never be employed, at least below the umbilicus.
A paramnedian incision through both layers of the rectus sheath, the ilmuscle being retracted outwards, has all the advantages, without the objections, attached to an incision accurately in the middle line. The rectus sheath heals more firmly and readily than the linea alba, the nerves are turned outwards with the muscle, and this latter uninjured structure is interposed between the two incisions in the rectus sheath. Almost any abdominal organ (even the spleen) can be reached through this incision if it is nmade sufficiently long, to which there is no objection, provided that the subsequent suturing is carefully done.
The gall-bladderincision of ]llayo Robson and Bevan should never be used. How, then, are we to approach the biliary tract? Kocher [5] recommends two incisions. The one runs parallel to the lower costal margin. The nerves are sought for and retracted out of the way. Free exposure cannot be obtained through this incision in many cases. Kocher admits this, and uses, for difficult cases, an incision which passes downwards in the middle line from the ensiform cartilage nearly to the umbilicus, and then transversely outwards. He points out that it is better to cut across the rectus than to injure its nerve supply. A rectus so divided across, if carefully sutured, will heal firmly, as surgeons who have done this know. The resulting transverse scars have apparently no tendency to stretch. The sitting position, so generally adopted after coeliotomies, relaxes the rectus and favours union.
In three cases I have used an incision which differs somnewhat from Kocher's (see fig. 10 ). A long paramedian rectus sheath incision is made from about 1 in. below the ensiform cartilage to the uinbilicus, and the abdomen opened in the usual way. Exploration is then mllade to ascertain whether exposure is adequate. If it is not, the anterior rectus sheath is separated from the muscle and pulled outwards. The rectus itself is divided part of the way across, at a point midway between the ensiform cartilage and the umbilicus. This transverse cut iiiay be made through a linea transversa, but this will not always be possible, because of the variable position of the lineee and their sinuous course across the nmuscle. With adequate retraction such an incision gives ample room to explore the whole biliary tract and to performii any necessary manipulations. In suturing this wound the peritoneum and posterior rectus sheath are first united, then the transverse wound across the muscle, and finally the anterior rectus sheath. The drainage tube emerges from the median wound. I believe that the gall-bladder should not be sutured to the parietal peritoneum, but in one of the cases of choledochotomy I did so suture it, without any apparent ill-effect being produced from a dragging on the gall-bladder owing to the incision not lying immediately over this organ.
FIG. 10.
A tranisverse incision has been recommended by Rutherford Morison [9] for gall-stone operations. It runs " from 1 in. below the tip of the twelfth rib to the middle line, at the upper part of the middle third of the line from the ensiform to the umbilicus. All layers including the rectus are cut across." The injury it would seem that this incision must do to nerves is illustrated in fig. 8 . But I cannot speak from personal experience of this incision, and I have never seen a patient in whom it has been employed.
Pannett: Selection of Incision in CGeliotomy
Opinion is still divided upon the question of the respective merits of the Battle and McBurney incisions for reaching the right iliac region. Against the many potent arguments in support of the Battle incision we must balance such evidence as that of Crandon and Scannell [2] , who so ardently recommend the McBurney incision in all cases of appendicitis. The Battle incision, as I have shown, can only be of very limited extent if we are to be guided by the principle of avoiding injury to nerves. The McBurney incision gives also comparatively limited exposure, but is certainly often more directly over the seat of the disease. Without going through the evidence in favour of either incision, I shall simply state my personal experience in cases of acute appendicitis. Thus in twenty-five such consecutive cases in which the Battle incision was used, one nerve had to be divided in four cases to gain proper access, with the ultimate results recorded above. In twenty-nine consecutive cases in which the McBurney incision was employed, musclefibres had to be cut across in one case before the appendix could be removed. The result is shown in fig. 5 . There is no doubt that a nerve was injured in this case, though the damage was not noted at the time. It is certain that in these septic cases the McBurney incision heals more quickly than the Battle incision, which, if the wound becomes septic, gapes widely, exposing the rectus in its depths. As to the question of the relative frequency of hernia following these incisions, my cases have not been done sufficiently long for me to make any deductions of value from their examination. The fact that a large number of operators maintain that the liability to hernia is less after the Battle incision, whilst other operators are equally strong advocates of the McBurney incision, is, in itself, an appeal for a further investigation of this subject.
The oblique incision in the loin recommended by Barker [1] for operating upon the colon, and by some surgeons for reaching the appendix, has certain objections. It has to be made in a region where the abdominal nerves are crowded together in a comparatively narrow area, and, as muscle-fibres have to be cut across, it is not easy, in the necessarily blood-soiled wound, so certainly to discern and hence avoid the nerves.
The Pfannenstiel incision has not been referred to in this paper.
I have never employed it nor seen it used.
DISCUSSION. Mr. DAUBER said that he had listened to Mr. Pannett's paper with much interest, but it had somewhat exceeded the scope of the title and raised many controversial questions. He thought Mr. Pannett's experience of abdominal wounds must have been rather unfortunate, and that results and scars such as Mr. Pannett described, and had depicted on the screen, belonged to a bygone surgical age rather than to the surgery of the present day. When he had seen such scars they were in patients who had been operated upon ten or fifteen years ago. He, however, quite agreed that surgeons might pay more attention to producing nice-looking as well as firm cicatrices; some scars were an opprobrium to surgery. All that remained for patients to see of their abdominal operations afterwards was the resulting scar, and some patients, especially women, who appreciated good needlework, were keen judges of its neatness, and liked their skins to be as neatly sewn as were their blouses. An ugly scar was a perpetual annoyance to many people, although it might only be seen in the bath. Every scar at best was a blemish, and told a tale of pain, disease, or disability. Mr. Pannett was rather dogmatic in some of his assertions and condemnat6ry of certain well-established and accredited methods which had borne the test of oft-repeated trial; as, for example, the subumbilical median incision through the linea alba. This was probably the commonest incision used by the majority of men practising pelvic surgery, and an excellent and irnconspicuous scar as a rule resulted if the wound was carefully sewn layer by layer and fine continuous catgut or other material used. There were many roads to Mecca besides Mr. Pannett's road. Scars in skin would often stretch long after healing had taken place, even when the greatest care was exercised, but this was of no real importance except from a cosmetic point of view, provided the deep fascia had united firmly. He himself for some time past had used a subouticular stitch of fine catgut; this made an almost perfect scar little wider than the thickness of a piece of blotting paper, and he had found that this scar did not stretch-owing probably to the fact that the deep layers of the skin became firmly united at an early date. Mr. Pannett had not alluded to the transverse abdominal scar which Mr. Dauber often employed with the happiest result. In women Pannett: Selection of Incision in Celiotomny there was a well-marked, crescentic, transverse fold of skin and subcutaneous tissue about 1 in. or 2 in. above the pubes. The skin, fat and deep fascia were cut through in this line, reflected off the muscles and drawn upwards and downwards, while the recti were drawn outwards and the peritoneal cavity opened longitudinally between them. This was a very popular method of .operating in Germany and Austria. For some operations in the pelvis a transverse incision through the skin and superficial fascia could be made bin. or more below the upper border of the pubic hair; the resulting sear when the hair had grown again was practically invisible, especially if thle subeuticular stitch had been employed, which he preferred to any form of clip.
If an abdominal operation could be performed which left no mark whatever, it was a distinct boon.. He entirely disagreed with Mr. Pannett when he recommended as small an opening as possible when operating. He much preferred himself a commodious wound, which, in his experience, rendered formidable operations easier and simpler, besides having the merit of damaging the tissues less, less handling being necessary, and being generally in the long run more expeditious. In operations upon women he thought McBurney's incision for appendicitis inadvisable unless the most thorough bimanual examination per rectum or per vayinam was made, because it was notoriously difficult in a woman to be sure that the internal genitalia were not also involved, or themselves the seat of disease. For example, he happened to be operating on the morrow for a fair-sized cyst of the right ovary, in a patient whose appendix had been removed at a general hospital only two or three months previously. What the state of the appendix had been then he could not, of course, say, but no bimanual examination had been made, the pain was unrelieved, and the patient had sought further advice at a special hospital, where a cyst nearly filling the pelvis was at once detected. When operating himself some while ago upon a girl for appendicitis by the flapsplitting method over MeBurney's point, he was startled by a suddden gush of blood; this proceeded from a blood cyst of the right ovary, which had just then ruptured, the existence of which had previously not been suspected. He was able to remove it, but if it had been on the opposite side he could not have done so easily through the McBurney incision. He was strongly of opinion that all general surgeons when operating on women for appendicitis should avoid the McBurney incision unless they had made a very careful bimanual examination and had satisfied themselves that it was a pure unadulterated case of appendicitis-and even then they would often be wrong. At the Hospital for Women they often encountered cases where the appendix had been removed and serious tubal or ovarian trouble left unrelieved because the operator had selected the McBurney method, had preferred a small incision, and had contented himself with removing the appendix; whereas, if the wound had been made more centrally through the right linea semilunaris, throughi the right rectus, or through the linea alba, and the hand had been swept through the pelvis, these conditions could not have escaped notice. It was now his constant practice to look at the appendix when operating upon any pelvic organ, and he had never experienced much difficulty in removing the appendix through the median incision. Mr. Pannett's interesting paper he had greatly appreciated, but Mr. Pannett's adverse criticism of other methods than his own somewhat reminded him of Bishiop Warburton's definition of orthodoxy: "Orthodoxy is my doxy-heterodoxy is another man's doxy."
Mlr. CHAD WOODWAARD agreed with Mr. Pannett. He thought it most necessary to select an incision which whilst affording the surgeon satisfactory access, yet did not involve unnecessary damage to the nerves and muscles of the abdominal wall. He thought surgeons did not show enough originality in the selection of their incisions. There seemed to be a hesitation in trying, and even a distrust for, transverse incisions in coeliotomy. This feeling of distrust was not founded upon a secure basis of sound anatomical and physiological argument, but was rather due to a too slavish adherence to metlhods of the past. Mr. Woodward would only refer to one operation-that for the removal of a diseased appendix. He considered with Mr. Pannett that, as routine methods, there were serious objections both to the McBurney and the Battle operations. He was glad, therefore, to acquire by personal observation in Amsterdam some three or four years ago the technique employed by Professor Lanz, This transverse operation gave good access and did a minimum of damage to the structures of the abdominal wall. By its-mneans one could explore the ureter and if necessary remove a diseased tube and ovary. He at first used this operation for interval cases, but now employed it in acute cases also and was well pleased with the results.
The PRESIDENT (Mr. G. H. Makins, C.B.) expressed the thanks of the Section to Mr. Pannett for his useful and interesting communication. He considered the splitting incision over McBurney's point unsuitable for acute abdominal cases, since it opened up a large muscular space to the possibilities of infection and was liable to be followed by a ventral hernia through the small opening corresponding with the position of the drainage tube. The rectus sheath incision of Battle was preferable botlh as affording a greater range for exploration and technical manoeuvres, and in that the wound might be drained for a week or longer without fear of subsequent hernia. He thought sufficient space could be attained in the great majority of cases without injury to the nerve supply of the muscle.
M1r. PANNETT, in reply, said that he was interested to hear the President's experience of the relative frequency of hernia after the Battle and McBurney incisions in drained cases of appendicitis. It coincided, he believed, with the experience of some other well-known surgeons. That being the case, it would render the McBurney incision inadmissible in such operations. In reply to Mr. Chad Woodward, he said he had used the transverse incision for exposing the appendix on two occasions but had had no further experience. Replying to Mr. Dauber, he said that all his remarks had al)plied to wounds of structures deep to the skin. He had taken no account of stretching of the skin scar. The results he had described had occurred after operations by a number of different surgeons ancl all the wounds had been sutured in layers.
